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Abstract of JP721 9658 

PURPOSE:To secure the stable operation of a 
reference voltage generating circuit by 
operating the reference voltage generating 
circuit in normal operation by using a boosted 
voltage lower than an external source voltage 
as a source voltage. 

CONSTITUTION:^ the normal operation, a 
switch element 17 is turned ON, so the 
boosted voltage VIIB outputted from a 
boosting circuit 16 is supplied as the source 
voltage to the reference voltage-generating 
circuit 15 through the switch element 17. Here, 
the boosting circuit 16 boosts a reference 
voltage VREF within a voltage range lower 
than an external voltage power source VCC, 
and the boosted voltage VIIB is lower than the 
external source voltage VCC. Namely, the 
reference voltage generating circuit 15 
operates normally by using the boosted 
voltage VI BB lower than the external source 
voltage VCC as its source voltage. 
Consequently, the stable operation of the 
reference voltage generating circuit 16 can be 
secured. 
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(2) 



#^¥7-2 19 6 5 8 



[W#*6l] S^SJE (VREF) Sra*"T5a2P«iE 
^£[el£§ (15) t. 

mummmfe (vref) s:^«B^e>«iie$n*^a« 
jgmEE (vco iofeffimEEottH-e^ffi-rs^ffiig 

& (1 6) ts 

A^f* (17 A) SrWEfl-EEElK (16) o#EEmffift 

a* (i e a) irsiastu mas (i 7B) &wes 

2p®J£^*lH]^ (15) OfiKBfiiJEA*** (1 5 A) id 



<5*u WKBStt, fBWffl (i 7C) twF^olUE (v 
A) fcfflaoSJxarfclwJ;?), *8Ki*«i:*ix4^ 
y^*^ (17) 4:, 

WE^$B®M@J£ (VCC) SrftBEU ttE**«EE 

(VREF) tm-W£<r>&&W£ (VI I A) ^au^/ 

(18) 

WEP£J£®J£ (VI I A) SrSSSEEi: U-Cftf^i-5rt 
$[SIh1£S (19) fc«:IWT*j*£nTV*Swfc«:«»i: 

[»*«2] WE*^^^ (i 7) r*. aSrtME 20 

h-jeihjss (i6) \z£^xmmwmt£ftz>^t$: 
wskt -r %m ** 1 Ett<?>¥aH*«atiiitt. 
IW**3] fltrE^>f y^*^ (17) ^r^il^fii^-r 

[IS*^4] JtE^-fyf*^ (17) tt. y-*£:A 
A8(17A) fcStt. K^>f ^Srffl*« (1 7B) k 
£jx, hS:SJ»iH (1 7C) t$ri. WE^— bS: 

*H»«W«EE (VCC) Sr«J&i-««aM»^SlttSn, 

yuMISh7>"^^i, -*&£:WE!gl ©nft^ 

mi s v7isv**<ov—*\vgkWtzfr. 

WlalK^Lt, KW^*ltJE^SS«jlS«JE (VC 40 

te8B£«flS£*x*:® 2^lBf5lt J J : i:S:*U WE® 
20nft^M I S h^^^^^y- h^rA^S, 
SSE*2Wnft^M I S h?^^oy-^S:ia 

[W#*6 6] WE® 1. i2tOnft^M ISF7> 50 



5E*^¥**«?«Hl88. 

[B#*7] WE#J£t°]SS (16) tt, KW^S:»fl& 

— *srflttE*BR«aa«E (vco 5 

m»i»(wS!jKSn. {Mfc^WEp^^M-M I Sh7^ 

y*9<r> y-^\^mwt £ ftfc® 1 <7>a iHf*^ t Sr^r u 

JdEpf + ^MI S h7^'^^^- h^rA^i^i: 
U WEp^-T^MI S h^v^^y— 

SBffiKfflffi. (VCC) *i£^1-51^*tt:»tt£ixfc7* 
^Tf^n^^M 1 s h7y^*i, — 

aesrifiEn^-y^M 1 s h7 y^^^y- ^icsa* 

Six, te«*««fi*i>fc» 2 0^*^^**1-. WE 
nft*^M I S h^^i/^^CO<^— h^rA^St b, 

fflisnf i s b? y^^^y- ^Srtts**fc 

*LTV^C£&#»£1-5!ft#«l, 2. 3, 4, 

6 E*c^M^#*«EIfc. 
[»#«8] WEpft^MI s h^v^^l*. 

v ? / m r x M je % -t <d y — ^ <d m& t m — see t ft s 
5/ ^ r ^HBESr-t y — ^ <dW£ k IrJ-us £ ft s 

<t 5 H^HTV^w £ ^QfeWik ir SIR *^ 7 E«t<7>^ 

»tP"t"S J: 9l-Sixfc h7^*^5)i5:tS:»a 
k -f-Slf 7 Xi^: 8 E*<0^»fls:*aiHlKo 

0] WE#EIh]K (16) b*i'4>'Zm 
tib£1nit=j=->''^'>'* * y H&^pf -r^M isb7y 

-^^rfflE^asm^mffi (VCC) Sr«»i- 
5ttM»^8«*^ teflaSrWEp^^r^MI S 
v^^^y-^^SB»Sixfc*WiR^i:S:*b. WE 
p^-Y-t-A'M I S h^^v^^^coy— h^rA^iiffii: b, 
Mffipf^^MI s h9^^^^^y — ^*tti*iSi 

^m^^^iS* 3 ®!^ 2 V 3, 4. 5Xli6Et^ 

[if^^ll 1] MEpff^MI S h7^*tt, 

y ^ T * ®E S: <7> y — ^ coSJE t IH— i: ft 

[tf*^i 2] WE#JEIh]^ (16) b~i-{>*ffi 

umv>mmwj£ (vco sr«*&i-5«aB»^*«sn 

-^IriEnft^^M I S h7^^^^ 
JcffttSn, f&JBSraiSSnfcAIRf^tSr^b, WE 

n^-^^^M i s F7y^^^- v&xfiy&k b. 
iiiEnf^^Mi s F7>-^^y-^^M^ 
BEST AVAILABLE 



(3) 



2 1 9 6 5 8 



[11**1 1 3] tflEn^^M'MI S h^v^^ti. 

510, 1 K 1 2X111 3lE«<^*#*«lH]£&o 70 
[00 0 1] 

[0 0 0 2] 

[0 0 0 3] 0*. lHlitEVREF^aiAt5S 
llEVCC^t^VCCtili, 3~5tt»0u 

[0004] ^t, 10 (i^SS^?>^S^5^SB*jB 
«EEVCC*»JEi-SI*EElHl»T?fc9, llttVCCt 

S h7^^) , 1 3tt^T^, V I I Att^SR 

JBE VCCSrREttiS ft JE«JET- h 5 0 
[00 05lSt 1 4tt»SHIBl 0^5>tH*S*xS 
^EtlEV I I ASrttR«BEi: UTibf^i-SrtlSIilK-e 

[0006] sfpajEas^niKi t*> 

J££VTHn-E, f/v-r^s^nMOSh^y^ 
^^©^Uyi/3^KtBES:VTHn-Di:Lfc4i^, S 
vpmEVREF^LT. 2 X VTHn-E+ 2 X | VTH 40 

[00 0 7] ftJES&l Oli, ^«JB«EVC 

CipMOSh7^^12T*EU CCOpMOS 
1 2(7? KWT ^ir?#*>ix5l*I£ttEEV I I 
ASrt^T^l 3oa?t9A^S^-^^^ — K/^y ^ b 
T\ t^Tyyi 3<Dtii^^J:!?pMOS b^y^^^ 
1 2 0^-ME^J»U SitEVREFt^]-i 
JEcD^JGElEJEEV I I ASrBU*i"Si:v^5 fcO-Cfcfco 

[00 0 8] 



@Ki5:Mt^nMOS h7y^^8, 9Ul»i*M8 
«j|RmEEVCCdSHWD*ix5^tw*tLT. rtSElB 1 4 
h5^^#^tt*BE«BEV I I A^PPiDS 

[0 0 0 9] Z.COfcib^ nMOS h^v*** 8, 9 (O 

fcitt, »JEE*fi£ft0* *teUfciM^Sr«E-t-5r ids 

[0 0 10] nMOS h^v*** 8, 9<£»/ 

— h8MI4R«rrt8BI§]S&l 4 Sri**"!-* h7^^^ 
-■MMtIinS<«*t51^l:tt, SpmiE^ 

ref tsftsmffi^sv^^fflA^Wj^**^ 

[0 0 12] ^(D^^^TIi. ^gBa>e>«*S£*l£ 

vref j: ^ hnm&(om^r\a±. tvnfrhw&zftz 

VREFW*)»0^ S?tffVREFJ:nill 
[0 0 13] ini:J*UT, ^gu^b«*&*ix5K3P« 

f ct ?? wsmffi^^i^ mu-bmB^ti^>mmm 

EfiS»«ffi**lHlK 1 S^SS*«EEV R E 

FtCjT^$£or.£^T-#-f . ro^*(7?[HlS-Ctt, 
«N SJPIEVRE F J: 9 tfiflttoSStESr^T 
v^l 3<^iE*A*4^*wtftJ&i-5w4:dS-C#4v\ 
[0 0 14] #3§9§li. a^S^t-K^ S^lE^t 

[0015] 

[SllS:»ftt5fcftofS:] *«91KJ:5¥SM*^ 

Le]S§1 5<h, #EEEh]^1 6ir, ^7f*^l 7 £ , » 
JEH]£§18^, BJEIhIKi 8^ba*SixS»EE«BEV 
I I A Sr«jK«BE £ LTtbfEi" 5 POSSESS 1 9 t SrKtt 
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[0016] r.^ s2p«m**iaBi sft^mmn 

2pflffi*£lH]&l 5 36^Ul***t5S2P«flEVREFSr 

[0 0 17] ^yf^l 7 1*. A^ffil 7 A 

Sr#EEEIBl 6<7?#EE«lEia*iBl 6A«rS5«Sn, tti 
;*7«gl 7 B Sr£2P«JE**lH]» 1 5<DlillEAA«l 

«t«8i:S^ KRP#ttu SJ»a»l 7Cl:^tEVA 

[0 0 18] [&*ffilHlSgl 8li, ^SB^bW^Stt 

5^««ag«IEVCC«:l*JBEU SmmffiVREF^^) 
— mj£<nfe1£W£V I I ASrU*"t*St^"C*>5o 

[00 19] 

1 7ll^il^fli<b^tv5^T% #J£Ee]?&1 6^btliA^ 
*x5#i£®EEV I I Bas*-* s^SW-l 7^ttS$ 

[0020] H-mESSi 6ti. ggimJEVRE 

F ^^iltffV C C J: «9 tffi«E^«SIS'C#BE"r5 
*>o£ £;ft-C:}3 9, #J£@JEV I I B tt^fflSfiilSfllJEV 
cc<J:9 h&WEb £ftZ>„ 

[0021] Z<D3L?\ZL^ #«0JK*3^TfcU il^fW 

[0 0 2 2] bfc^o-C. S*mJS%^[H]?g 1 5 
1"5 h^^^^^y— telffVI I A 

m~(ommt u-ct, 3£2P«je*^ihiki s^s^-r^ 

f^Srffl < C £ a** < , Sfli«flE3B£[I]& 1 5 <7)?cae Lfc 

[0 0 2 3] Sfc, **Kt-*3V^"Cti. ^^y^S^l 
7 ^SlUHJiBS l 7 c(-0f^SffiVAS:fP*Pi"S ^tlzO: 
9, *^y^»^M 7&#3»iI#tffi£U 

i±}^£*X<5g2p®0EVREF XV tteHJEcoS^mJE^ 
[00 24] 

[3B60J] SIT. 0 2-01 0«;#flBL-C. *&m<on 
lHlfi«— ® 7HJ60ll^oi^TKMi-5o 
[0 0 2 5] Si H*&#J * '02, 0 3 
0 2 tt#38lplOg5 1 Hl£Ci]OSaS:^i"lH!»SIS|-Cfc5o 



(4) #^7- 2 1 9 6 5 8 

lHlK-efc9, 2 2 — 2 4ti»*t, 2 5, 2 6I3:^^>' 
7^yff^nMOS h7^y^^, 2 7, 2 8lif/ 

[00 2 6] ^fc, 2 9 tt£9«E3&4i(E]% 2 l^bffi 
^$^5S$1EV R E F Sr#JE-*-5#JBEHlK-e*> 0 , 
3 0H^ffl«jR«EVCC S VCClSi, 3 
1, 3 2l±«gu 3 3Hxy/Ny7^yb®OpMOS 
h^^v^^, 3 4fir7 P W^>3^nMOS h7 
^v**£\ VI I BttXSBIEVREFSr^t-JEEbTfcS 

[0 0 2 7] 3 6 y^iR^F-S:*^ 

^^^M^pMOS h7>"^^, 3 7ttffi:6u 3 8 

[00 2 8] ffc, 3 9^SB«S«JEVCCS:»JE-f- 
5ftJEIs]K"eS>!9, 4 0(iVCC«8S*l. 4 1ltU^r^ 

osh7^^, 4 2ii^ryy, vi iAi^as 

[00 2 9] tfc, 4 3fi^JElH]E&3 9^5>ffi*StL5 

20 ^jEmmv i i A^m^nffi^ bxt&^-r^rt^iEiss-c* 

[00 3 0] Cri^ S2p«JH§dfel§]& 2 1 fi. H 1 1 
t LT, 2XVTHn-E + 2X |VTHn-D 

[0031] ^mtniss 3 9 te, ^fflmaswEv c 

CSrpMOS h7^^4 1T?»EU rcDpMOS 

-r, ^ryy4 2^ni!3pMos h7>-^^ 
4 1oy-ME5:»U s*maEVREF<tm-m 

JE^^iEmJEV I IA^ttiAt^a^H^^ 
[0 0 3 2] 0 3(±^^J^ffiif^^-r0-e 

fc 9 , S2p«£E3B*IaIK 2 1 Xt5#JE[iIEg 2 9 <D#t££r 

[0 0 3 3] £P*>. *J|jte0OK:fc^TJi\ iiSf»ft*#, 
^lilEVCC^A^tl^t, SID. #BEl£]g§2 
9(DpMOS h7>"^^ 3 3<Dtf — hflJEfi®6i2 4 
^^UT^miEO V k£tlX\,^<DX\ #ffimJEV I 
40 IB^bT, I VTHp-e I + I VTHn-D I &mti&tl 

[00 34] (IU VTHp-EfipMOSF^^^ 
0)^^y*>3/uKtE, VTHn-DiiltJ^UfcJ: 5t-. 

;uKtEtfo5o 

[00 3 5] pMOSh7V^^3 60y 

-hSJ£te, ffi3 7^ttglfelE0V^$tiT^ 
^OT, pMOSh7y^^3 6^^-h- y-^P^ 
m& I Ves I > I VTHp-e | pMOS h^V 

50 v^^^ 3 6 ttaSiitfcffit | VTH P -E | + I VT 

— BEST AVAILABLE COP> 
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hh-d i #siissje*£ih]&2 i (ommmj£t vxmz 

[0 0 3 6] Z-(D&^ £2P«EVREF*Ui#M-5fc 

#EEmmv i i b^±#u a^^ii, mmm 

EVREF=2XVTHn-E+2X | VTHn-D I kt£ 
9. #EEmffiV I I B=VREF+ I VTHp-e | + I 

VTHn-D | t45o 

fEB#. s^mEE^^iHi^ 2 i i^^asm^mm v ccxv 

hi&mJ£<Dg-l£WEV I I B— VREF+ I VTHp-E 
| + | VTHn-D | Sr«jfS«Ei:bT»^-t-5J:5^« 

[00 3 8] Ifc^ot, *|Hi0JfcJ:*Ui. SiplttE 
2 1 ^Mt5nMOS h7^# 2 5 — 2 
8<D^— hm\^t, ^JEEflJEEV I IA^maimiEi:b 

Tt>, nMOSh7^?2 7, 2 8^-fM 

So 

[0 0 3 9] Sfc, *Sat«ltw*3V^T(±, ^'yK3 8H 
^SB«iS«JEVCCS:PP*Di-Sri:lwJ:!9. pMOSh 
9^** 3 6 Sr**a«ttli U i£i|MIffi38£[IIB5 2 

1 Sr#ett«fli^i-S - i: 36S-e§ So 

[0 0 4 0] bfc^oT. «»Sf. P£JE[h]& 3 9 <D^r-< 

2 l^btH*SK5a*ttflEVREF ±9 tiS«JE<oS 

2pmi££:«S-t-s r t 5o 
[0041] m2mi&m- -ei4, sis 

S Q 

[0 0 4 2] — ^H1K4 6 14. 

fc4§£\ #ffitel?S2 9*pMOS h^Vv^^ 3 6£>S 
ii^fig^-TSmJl-, pMOSh7y^^3 6^I« 

So 

[0043] SI 5*. 4 7l*VCC«jKi»* 48,49 
li7^l^y>3^nMOS h7^^, 50, 5 

[00 4 4] *^lfi0O(C*3V^tt, il^iM^. 
&A$nS£. ^^-^@?§4 6^b2X | VTHn-D 
I ^tti^iV I^pMOS h7^^^^36(Oy- 
^twttJ&Sn. pMOSh7yy^^3 6^IM<l: 

[0 0 4 5] f Lt, S$1EVREF = 

2XVTHn-E+2X | VTHn-D I k^*), #/EmSV 
I I B = VREF + | VTHp-E | + | VTHn-D I 



(5) t&mW- 7-2 1 9 6 5 8 

2sajBE«^niK 2 i \zmmms.k vxm&zfrz* 
[0046] z_<d&o\z^ &mi&m\z^^xh. il^lb 
&mnj£&±®& 2 i tt^SB«aa«E v c c <t 9 

t>{SmJBE^^EESEEV I I B=VREF + I VTHp-e 

1 + 1 VTHn-D 1 ^mmmj£t\.xm^'t^xo\zm 
[0047] i/^ot, ^^mm\zx<>xh. &mn 

JE55^SK2 1 £«/#-r3nMOS hv^^** 2 5- 
10 b-c»«sl-£rtSRlH]S&4 3£ffi/&1-S h7^?«y 

— bmkB£t%m—<Dyv±*xmj&\^xm-'<Dmmt 

b"Cfc* nMOSF7^^ 2 7, 2 

So 

[0 0 4 8] *3US«Jw*5V^T<>, ^y K3 8lC 

3 6 U SfpttflE«4feIUB2 

20 [0 0 4 9] Lfcj&SoT. P*EH1» 3 9 O^"^ 

[00 5 0] 13 HJfe^J • • m 6 

<b bT, H2^^i-#JEiaK2 9 

Tii, -»iiii60yi:iRi«^«j«;bfcfc^-efcSo 

[0 0 5 1 ] #JE[h]£§5 3K*3V*-C\ 5 4liVCCljg 
30 5 5 lixy/sy^ ^ y hff^ p MO S h 7 ^ 

5 9-6 2ttgR^fc5 0 

[op5 2] *s»w;i:18v^-ch^ mmm 

EVREF = 2 XVTHn-E + 2 X | VTHn-D I kft 
9, #1ESJBEV I I B = VREF + I VTHp-e I +3 
X | VTHn-D | tJtSo 

[0 0 5 3] bfc/^oT, ^^JteWJwioTt), K*P^ 
J£3§£[h]E§2 1 £1?fj&1"5 nMOS h7^^ 25- 

2 scD^f—bmtmt. terns v i iASrijiiEi 

40 bTibfr^S POSSESS 4 3 Y s 7^^^9<0^f 

- hse-rtJMirSriRi— <Dyn±^xm^xm— (Dmmt 

«flE«^li]K2 i^S^b^Sjf^*5t«i-Sct^-et 

So 

[0 0 5 4] ^fc N slcsafeftijcisv^-ct. ^yK3 8l: 

mmM>mj£vcc*mn-tz>~k\c£*), pmosf 

7^y^^ 3 6Sr^*iitt«!8i: U S2p«EE*4BK 2 
1 Sr^fSttttffltwi-S - k &X% So 
50 [0 0 5 5] LWot, ^JEIhISS 3 9 <D3r-< 



-s- BEST AVAILABLE COPY 
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*mjE£e«s-r 5 ^ ^ a*-e# So 

[0 0 5 6] ^4»J- - HI 7 

*mM$m. #JEHlg§£bT. E12tw^i-#IE[HlSS2 9 

-era. »iiiifteyiriRi«i-«AS;bfct>^"c*>5o 

[0 0 5 71 #JE0K6 4IC*3V^T, 6 5iiVCCli 

6 6-6 8tt7^l^yv'3 ^nMOS 
6 9 YZ^Zss^X* > Fff^pMO S h 

7 0-7 3lifi^$>5o 

[0058] ^js^jtcijo^Ti^. ssrsjfW. 

j£VREF = 2 X VTHn-E + 2 X | VTHn-D | £ft 
r>. #JESEEV I IB = VREF + 3X | VTHn-D | 
+ I VTHp-e | tt£Z>o 

[0 0 5 9] l^ot, ^HJSCTl- .toTt), 3£^m 
ffi*^l3B2 1 5:Mt5nMOS b7^^ 25- 

Lt{>, nMOSF7^^2 7, 2 8 0^- MMb 

®JBE^£[HJSg 2 1 cogc^ Lfc»^*ttfiH- S - t a*T?# 

[0 0 6 0] Sfc, *l£lfe«»wt5V^t>. ^°^K3 8i: 
*fcSRflaK«I£ V C C Zmu-pZ ^t\zXV. pMOSh 

^V^** 3 6 &&mxvMt u &mrnEx&m& 2 

1 «:#SH4ttlSfc:fS - t So 

[0 0 6 1 ] L^ot, KKSf, 9<^^ 

2 1^5>|±S*SixSSS»«EVREF £*)hi&W£V>m 
2p«ffiS:«t^"f-^ r £ *5"C# S Q 

[0 0 6 2] fg 5 H Jfcfcl • • m 8 
El 8 ii*389J<Z>* 5 HJSCT<OSas^^i-[Hl£S[I!T-fc <9 , 
*^JfiWJi, #EEln]Sg£ Lt\ BI2i^-t*fl-miHlK2 9 
iHlK«^;(OSft5#EEIllK7 5 SrKtt, -toteK-oi* 

[0 0 6 3] #JE[£]S7 5lw*5^T. 7 6f*VCCm2I 
iS, 7 7. 7 8lixy^y^^yh^pMOS h7V 
v***, 7 9, 8 0(lfifit"efc5o 

[0064] *ias«iic*3t^Ti±, a*»fw. 

EEVR E F= 2 X VTHn-E + 2 X | VTHn-D | £ft 
^EE^JEV I I B = VREF + 2X | VTHp-e I 
tftS 0 

[0 0 6 5] bfc35So-C. *HJ6t«(Cj:o"C*>. 
JE**IhIK2 1 «nnMOS h7^^2 5- 
2 8oy- hSMfcJKi. I^JEmEEV I I A SrfliJSMtJE i: 

LT»f^i-srt»i5iiiK4 3£«/£;l-s F7^^^ 



(6) #HH^7-2 1 9 6 5 8 
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ttt), nMOSh7^^ 2 7, 2 8^- hmt 

-So 

[0 0 6 6] K^Tfc, /<yK3 8l: 

1 s - ^ s 0 

[0 0 6 7] Lfc^oT, f*»P#, »1EIe]B&3 9<Z>*"-< 
70 7y7 P 4 2(7>IE^A** J ?-^^UT, w^n&3&*Em& 

ilE5:«t5 r. £ a s "e# S Q 

[0 0 6 8] ^6^5S« • • 09 
HI 9 \±*mW<om 6 HJK0»JO5!SSSr*i-|llKBI"efc 0 . 

mKS2 9 t0fc«/*(o«fc5#EE[H]a&8 2^wt&nr 
[0 0 6 9] #JE[hIE§ 8 2 li, p mo sh7y 
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